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ABSTRACT: 

PURPOSE: To sufficiently reduce the generation of a plate 
unsuitable in 

plate crown or shape in hot rolling or cold rolling by arranging a 
finishing 

mill in which a load detecting mechanism and a press-down device are 
provided 

independently on each divided backup roll. 

CONSTITUTION: Respectively independent load detecting devices 16A, 
16B, 17A, 

17B and respectively independent press-down devices 18A, 18B, 19A, 
19B are 

arranged in each of divided rolls 3A, 3B, 4A, 4B. When an 
abnormality occurs 

in the plate crown or shape of a rolled stock 13 and the abnormal 
part of the 
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plate crown or shape of the rolled stock 13 passes, , the work roll 1 
tends to 

deflect to a deflected shape along the abnormal plate crown or shape, 
therefore, a load to each of the divided backup rolls 3A, 3B, 4A, 4B 
changes. 

The change of this load is immediately detected by the load detecting 
devices 

16A, 16B, 17A and 17B. The press-down device is actuated in 
accordance with 

the change of this load to control the deflected shape of the work 
roll 1. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention connects two or more sets of rolling mills, and relates to the 
tandem mill which manufactures a tabular or band-like steel plate with hot rolling or cold rolling. 
[0002] 

[Description of the Prior Art] Conventionally, in the tandem mill used with hot rolling or cold rolling, as 
a finishing mill, in order to raise quality (it is written as a sheet crown and a configuration below), such 
as a sheet crown, earing, and middle waviness, the high rolling mills (6Hi mill, 6HiUC mill, etc.) of the 
controllability of a sheet crown and a configuration are used. 

[0003] Based on the signal which the plate configuration detector and board thickness measuring 
instrument which were formed in the appearance side of a finishing mill detected, control of a sheet 
crown and configurations, such as this 6Hi mill and 6HiUC mill, operates a work roll vendor, a medium 
roll vendor, a medium roll shift, etc., and is performed by adjusting the deflection configuration of a 
work roll. 

[0004] However, in the rolling mill of this control approach, when abnormalities occur in a sheet crown 
and a configuration, after the part which has abnormalities in a sheet crown and a configuration coming 
out of a finishing mill and reaching a plate configuration detector and a board thickness measuring 
instrument, adjustment of the deflection configuration of a work roll is started. Therefore, a time lag is 
between the time of day when a part with unsuitable sheet crown and configuration carries out passage 
initiation of the last stand, and the time of day which adjustment of the deflection configuration of a 
work roll completes, and the rolled stock which passed the finishing mill between this time lag has the 
trouble that the sheet crown and the configuration are not corrected. 

[0005] Although the amount in which a plate with unsuitable sheet crown and configuration is 
manufactured by this time lag becoming small decreased when the plate configuration detector and the 
board thickness measuring instrument were made to approach the work roll of a finishing mill and were 
arranged, it was difficult to fully reduce the yield of a plate with unsuitable sheet crown and 
configuration difficultly [ making it fully approach from constraint of the tooth space by the side of the 
appearance of a finishing mill ] therefore. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is offering the technical problem the tandem 
mill which can fully reduce generating of a plate with unsuitable sheet crown and configuration in hot 
rolling or cold rolling. 
[0007] 

[The means and operation] of the ** sake which solves a technical problem Drawing 1 is the 
explanatory view of the example of the tandem mill of this invention, and (A) is [ the detail explanatory 
view of #5 (the last stand) and (C of the whole explanatory view and (B)) ] the flat-surface explanatory 
views of the example of arrangement of the division back up roll of the finishing mill of drawing 1 (B). 
This invention is a DANDEMU rolling mill which uses it, for example, consists of #l-#5 with hot 
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rolling or cold rolling. However, in hot rolling, pay off reel (11) does not exist. 
[0008] this tandem mill - setting - last stand #5 - the upper and lower sides - even if few, one of roll 
assemblies ( drawin g 1 top roll assembly) are devices which support a work roll 1 with the division (it 
divided into quadrisection in drawin g 1 ) back up roll 3A, 3B, 4A, and 4B divided into shaft orientations 
more than trichotomy. M oreover, the screws down device 18A and 18B which became independent, 
respectively, and 19A and 19B are allotted to each division back up roll. [ the load detection equipments 
16A and 16B which became independent, respectively and 17A and 17B, and ] In addition, although 20 
is the example of housing of the rolling stand of#5, you may be a roll chock when [ which was attached 
in housing ] going up and down. 

[0009] although drawing 1 is the example of the finishing mill only whose upper roll assembly is a roll 
assembly of this invention — a lower roll assembly - or the roll assembly of both upper and lower sides 
may be a roll assembly of this invention. Moreover- although drawing 1 showed the example of th e 
di vision back up roll divided into quadrisection, the number of partitions should just be three or more . 
[0010] The load cell of a general purpose can be used for the load detection equipments 16 and 17. 
Moreover, although for example, the oil pressure screw down device of a general purpose can also be 
used for screws down device 18 and 19, when the eccentric screw down device illustrated, for example 
to drawin g 2 is used, since a screw down device becomes compact, it is desirable. 22 is the shaft fixed 
and attached in the stand 21 in drawing 2 . Moreover, 23 is an eccentric sleeve whose positioning rotate 
around a shaft 22 and is possible. The division back up roll 3 rotates centering on the eccentric sleeve 
23. If it is made to rotate to the location of drawing 2 (B) and the eccentric sleeve 23 of the condition of 
drawing 2 (A) is set as the surroundings of a shaft 22, the location at the tip of the division back up roll 
which rotates centering on the eccentric sleeve 23 can change to L2 from LI, and can change the 
deflection of the work roll which is not illustrated. 

[001 1] If abnormalities occur in the sheet crown and configuration of rolled stock 13, since it is going to 
bend a work roll 1 by drawing 1 (B) in the deflection configuration where the unusual sheet crown and 
configuration were met in case the abnormality section of the sheet crown and configuration of rolled 
stock 13 passes, in it, change will generate it against the load over each of the division back up roll 3 A, 
3B, 4A, and 4B. Change of this load is promptly detected with the load detection equipments 16A, 16B, 
17A, and 17B arranged independently, respectively, and distribution of load changes and it is grasped. 
The screw down device independently arranged based on change of this distribution of load, 
respectively is operated, and the deflection configuration of a work roll is controlled. 
[0012] The abnormalities of a sheet crown and a configuration are detected and adjustment of the 
deflection configuration of a work roll is started at the same time the head of the abnormality section of 
a sheet crown and a configuration will pass a work roll 1 according to this invention, if the abnormalities 
of a sheet crown and a configuration occur in rolled stock. For this reason, the time lag between the time 
of day when the head of a part with unsuitable sheet crown and configuration carries out passage 
initiation of the last stand, and the time of day which adjustment of the deflection configuration of a 
work roll completes can fully reduce the yield of a plate with unsuitable sheet crown and configuration 
small therefore. 

[0013] According to this invention person's etc. knowledge, since the distribution of load of the direction 
of drum length of a work roll can be measured directly, the rolling mill of the last stand stated by #5 of 
drawing 1 can presume the configuration of rolling medium- voltage total material directly. Moreover, it 
is also possible by this rolling mill's measuring the rolling total load, since the mill hysteresis is small, 
and calculating mill stiffness to presume the board thickness of rolling medium-voltage total material. 
Therefore, if this rolling mill is used, a high response and high-degree-of-accuracy-ization of control of 
the configuration of rolled stock and board thickness will be attained. 
[0014] 

[Example] The finishing mill of the example of this invention is [ 80mm phix462mm and division 
backup of the top work roll 1 ] the thing of shaft-orientations 7 division in the type of #5 of drawin g 1 , 
and each is 130mm phix66mm. In addition, the bottom back up roll of a bottom work roll is 480mm 
phix400mm in 165mm phix400mm. 
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[0015] Moreover, the finishing mill of the example of a comparison is a four-step rolling mill which has 
a work roll vendor (Max:**5t /, chock), and each back up roll [ each of] of 165mm phix400mm and the 
upper and lower sides of an up-and-down work roll is 480mm phix400mm. in addition, the location 
which was lm away from the roll-caliber-tool outlet to both the rolling mill of the example of this 
invention, and the rolling mill of the example of a comparison ~ electromagnet ism ~ the correlation- 
type configuration detector was installed. Drawing 3 is the explanatory view of the finishing mill of this 
invention used in this example. 

[0016] Although the sample offering steel plate used for rolling of this example is a low-carbon steel 
strip of 300mm of 1mm x board width of board thickness The following 5m is the plate (both the edges 
of board thickness are thicker than a center section) which has the edge rise section with the plate (both 
the edges of board thickness are thinner than a center section) with which 5m of the beginning has the 
edge drop section in the die-length direction, the following 5m — the edge drop section — further - the 
following 5m - an edge rise - it is .... In addition, this sample offering steel plate is a steel plate which 
used the taper work roll and the tension leveler and was specially created for this example. 
[0017] (Example 1 of a comparison) It rolled out without having set up the work roll vendor so that the 
plate configuration of rolled stock might become flat, and performing configuration control with the 
rolling mill of the example of a comparison. In the edge rise section, the overall length became intense 
lug elongation (whenever [ of a plate edge / steep ]: 2.5 - 3.0%), and the steel plate after rolling became 
a flat (whenever [ of a plate edge / steep ]: 1% or less) again in the following edge drop section, although 
the edge drop section was a flat (whenever [ of a plate edge / steep ]: 1% or less). 

[0018] (Example 2 of a comparison) the rolling mill of the example of a comparison — electromagnetism 
- rolling using configuration feedback control based on the output of a correlation-type configuration 
detector which controls the work roll vendor force so that a plate [ target ] configuration is acquired was 
performed. The first edge drop section of the steel plate after rolling was a flat (whenever [ of a plate 
edge / steep ]: 1 .0 or less). About lm is a flat after that by lug elongation (whenever [ of a plate edge / 
steep ]: 2.5-3.0) intense immediately after the following edge rise section changes to the edge rise 
section. However, about lm, middle waviness (whenever [ of the center of a plate / steep ]: 1.5 - 2%) 
intense immediately after changing to the edge drop section arises, and the following edge drop section 
serves as a flat after that. 

[0019] (Example 3 of a comparison) without it uses the detection result of the load detection equipment 
of this invention using the rolling mill of the example of this invention - electromagnetism - rolling 
using the confi gurat ion feed back control ba sed on the output of a correlation-^^ 
whicfcontr ols the screW Ttown device oTthe division back up roll so that a plate [ target ] configuration 
is acquired was performed, the configuration of the steel plate after rolling in this case — the example 2 
.of a comparison, and abbreviation - it was the same result. 

[0020] (Example 1 of this invention) It rolled out using the configuration feedback control based on the 
output of the load detection equipment (load cell) of each division backup which controls the rolling 
draft of the screw down device of each division back up roll so that rolling load distribution of each 
division back up roll turns into distribution of load [ target ] using the rolling mill of this invention. 
Although lug elongation has produced about 5cm immediately after the first edge drop section is a flat 
(whenever [ of a plate edge / steep ]: 1% or less) and the steel plate after rolling changes to the edge rise 
section in the following edge rise section, the remaining part is a flat (whenever [ of a plate edge / 
steep ]: 1% or less). In the following edge drop section, about 5cm immediately after changing to the 
edge drop section becomes a flat (whenever [ of a plate edge / steep ]: 1% or less) again after that, 
although middle waviness arose. 

[0021] Drawing 4 is an explanatory view whenever plate edge [ of the example 1 of a comparison in this 
example, the example 2 of a comparison, the example 3 of a comparison, and the example 1 of this 
invention ] steep. As stated above, the finishing mill stated by #5 of drawing 1 is arranged on the last 
stand of a tandem mill, and even when controlled rolling based on the load detection equipment stated 
by #5 is performed and the sheet crown and configuration of the rolled stock manufactured in #1 - #4 
stand of drawing 1 are unsuitable, #5 correct unsuitable sheet crown and configuration with a promptly 
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and sufficient precision. 
[0022] 

[Effect of the Invention] Although the effectiveness of this invention was described about the example 
of cold rolling, the operation effectiveness that it is the same also in hot rolling is done so. If the tandem 
mill of this invention is used as stated above, in hot rolling or cold rolling, generating of a plate with 
unsuitable sheet crown and configuration can fully be reduced. 

[Translation done.] 
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